While it is well-established that poverty and disease are intimately connected, the nature of this connection and the role of poverty in disease causation remains contested in scientific and social studies of disease. Using the case of HIV/AIDS in South Africa and drawing on a theoretically grounded analysis, this paper reconceptualises disease and poverty as ontologically entangled. In the context of the South African HIV epidemic, this rethinking of the poverty-disease dynamic enables an account of how social forces such as poverty become embodied in the very substance of disease to produce ontologies of HIV/AIDS unique to South Africa.
Introduction
The world's biggest killer and the greatest cause of ill health and suffering across the globe, including South Africa, is extreme poverty […] As I listened and heard the whole story told about our own country, it seemed to me that we could not blame everything on a single virus [HIV] . It seemed to me also that every living African, whether in good or ill health, is prey to many enemies of health that would interact one upon the other in many ways, within one human body.
Thabo Mbeki (2000b), former President of South Africa
Only HIV predicts AIDS […] No other factor on its own, including drug use, diet or poverty, is sufficient to cause AIDS.
Nathan Geffen (2006), South African HIV activist

Few issues define contemporary South Africa as forcefully as HIV/AIDS.
1 This is, of course, partly because South Africa has the largest HIV epidemic in the world (UNAIDS 2012) . However, it is also because HIV/AIDS has been a source of conflict in post-apartheid South Africa, generating a series of public disputes and legal battles over the science of HIV and the best form of treatment. The conflict is closely connected to former President Mbeki's approach to HIV/AIDS. Mbeki (in)famously questioned the scientific orthodoxy on HIV/AIDS, insisting that AIDS is a disease of poverty and not simply the outcome of a viral infection. The account of AIDS that he proposed treats disease as the product of social forces, notably poverty. Mbeki's dissident views were endorsed by a small, powerful group of loyalists in the ruling African National Congress (ANC), including the then Health Minister, Mantombazana Tshabala-Msimang (Youdé 2007) . Like Mbeki, Tshabalala-Msimang was skeptical about the efficacy of anti-retroviral drugs, raising concerns about their toxicity and their potentially harmful long-term impact (Tshabalala-Msimang 1999) .
Because of these concerns, the Mbeki government was reluctant to adopt a public sector anti-retroviral therapy (ART) program, stressing instead the value of an HIV policy that focussed on prevention, poverty alleviation, palliative care, traditional medicine, and nutritional interventions (Butler 2005) . Consequently, it was only in 2003-twenty-one years after the first cases of HIV were diagnosed in South Africa-that the national government approved a plan to deliver universal ART (Low et al. 2010) . South Africa's policy shift to an emphasis on ART provision is evident in the second National Strategic Plan (NSP) on HIV (2007) (2008) (2009) (2010) (2011) , which set a target of 80% HIV-treatment coverage (Simelela and Venter 2014) . By the end of 2010, actual coverage rates fell far short of this target with treatment reaching only 55% of those needing it (McNeil n.d.) . In response to this gap in treatment access, South Africa's current NSP for 2012-2016 features a larger budget for treatment to ensure that the 80% target is reached by 2016 (McNeil n.d.) . Although this target still does not meet the goal of universal ART coverage, it marks a sustained shift from Mbeki's AIDS dissident policy approach, which contained no provisions for a public ART program.
Mbeki's dissident views attracted strong criticism both from the international AIDS activist community and from South African civil society, notably from prominent local HIV/AIDS organisation, the Treatment Action Campaign (TAC). With more than 16,000 members and 276 branches countrywide, TAC is the largest, South
African non-governmental organization (NGO) for people living with HIV (Peacock, Budaza, and Greig 2008) . TAC leaders contested the government's claim that AIDS in Africa is a symptom of endemic poverty, arguing that poverty is a distal factor that shapes the disease, but not its primary causal agent. Instead, they endorsed the orthodox scientific explanation that AIDS is caused by the virus, HIV. In much of the scholarly literature on the TAC-government struggle, these two accounts of AIDS causation have been treated as polarised along orthodox/dissident lines (see for example, Butler 2005 , Schneider 2002 , Wang 2004 . Against the commonplace view that the accounts of AIDS offered by the TAC and the Mbeki government were irreconcilably different, this paper draws attention to an important (and worrisome) similarity they share. Both accounts, I suggest, reduce AIDS to a matter of fact: a fixed object that is either the product of biological forces (a viral infection) or the product of social forces (poverty). Yet, as I will argue, disease exceeds any notion of simple fact, whether facts are construed as effects of biological or social forces.
Indeed, the complexities of HIV/AIDS in South Africa and the continually changing character of the epidemic suggest the need for a new conceptual approach, one which treats the facts of disease as temporary and contingent, rather than stable and foundational.
This paper offers an initial contribution to addressing this need. It draws on concepts from science and technology studies (STS) to present a theoretically grounded analysis of HIV/AIDS in South Africa, examining in particular the ways in which the disease and its facts are constituted. Importantly, and in contrast to the government and TAC's view of disease as a fixed and stable entity, possessed of intrinsic characteristics, I argue that disease is emergent and open to change. Its ontology is forged through, rather than preceding, its encounters with political and social phenomena such as poverty, underdevelopment and entrenched disadvantage.
Moreover, and moving beyond the rigid distinction often drawn between the biological and the social origins of disease, this paper reconceptualises disease as a bio-social phenomenon, produced in the dynamic relations of biological and social forces. In particular, it argues that the HIV epidemic in South Africa embodies poverty and therefore any attempt to address the epidemic must also address the mutually constituted problem of poverty. To put this slightly differently, the paper seeks to complicate a unidirectional model of disease causation in which poverty is understood to be a singular cause of diseases such as HIV/AIDS. According to this conventional understanding, poverty and disease are separate entities that impact on one another to generate predictable effects. The approach taken in this paper proposes instead a model of disease causation that is complex, relational and multi-linear by drawing attention to the reciprocal constitution of disease and poverty: in their recursive relations, poverty and HIV produce ontologies of disease that are unique to South Africa. Such an approach entails a different model of intervention, one that addresses the mutual constitution, and thus the ontological inseparability, of HIV and poverty in the South African context. In the analysis and concluding sections, I offer some suggestions for possible policy measures that operate on this alternative model of disease causation. They might include for example, the design of a treatment policy that aims not only to ensure the successful delivery of ART but also to redress the persistent social inequalities that shape the distribution, effects and, crucially, the materiality of HIV in South Africa.
Theorising 'disease in the making'
In order to make the argument that HIV/AIDS and poverty are co-constituted, I draw on a the work of science and technology studies scholar Annemarie Mol (2002) (Jensen and Winthereik 2005) . A perspectivalist approach would likely argue that the Mbeki government and TAC viewed HIV/AIDS differently, but they were nonetheless apprehending the same, coherent object. That is, they had different perspectives on the same object. A praxiographic understanding eschews the idea that disease is a single, unified object and conceives it instead as a 'texture of partially coherent and partially coordinated enactments' (Jensen and Winthereik 2005, 266 In selecting the materials for this analysis, I performed online searches of the website of the ruling party, the African National Congress (ANC), for documents published Poverty resulting from the epidemic:
Certain households face the prospect of poverty purely because they lose a breadwinner, need to care for sick family members, or have to take care of relatives from other households. There is therefore a specific need to address poverty that results from the disease itself (38-9). ' (2002, 5) . It materialises in multiple ways but somehow coheres as an apparently unitary object. According to this conceptualisation, disease is both materially shaped by and helps to shape its environment so that when so-called environmental or social conditions change so too does the substance-the very materiality-of disease.
To elaborate on this reconceptualisation and explore its implications for HIV/AIDS in South Africa, it is necessary to examine more closely the government and TAC's understandings of the relationship between HIV/AIDS and poverty. In conducting this enquiry, I analyse the government's argument that virological explanations for AIDS medicalise poverty, demonstrating its role in dividing disease into two apparently distinct domains, namely the biomedical and the social. My analysis draws attention to the significance of this division for the making of HIV/AIDS in South Africa.
HIV/AIDS and the 'medicalisation of poverty'
In The distinction drawn between biomedical and social knowledge about disease is common, but as the South African case reveals, it is not only conceptually shaky but also materially harmful. In the case of HIV, the stakes are very high: during the period of Mbeki's presidency, an estimated 300 000 people, reliant on public healthcare, died from treatable AIDS-related illnesses (Chigwedere et al. 2008) . In Barad's agential realist terms, we can understand these deaths as produced through the intra-actions of HIV, the state of South Africa's public healthcare system, the government's reliance upon a medical/social dualism, an AIDS dissident policy, antagonistic relations between the state and local AIDS organisations, delays in delivering ART and other so-called political forces usually seen as separate from, if not irrelevant to, AIDSrelated mortality. Moreover, the government's reliance on a biomedical/social dualism arguably deflected attention away from other important intra-actions shaping HIV/AIDS in South Africa such as regional politicking and Mbeki's neoliberal economic policy which was inconsistent with his professed concern to alleviate poverty (Decoteau 2013 ).
In making this argument, I am not suggesting, following a linear causal logic, that any of these phenomena can be singled out as a separately determinate 'cause' of AIDSrelated deaths (the 'effect'). Rather my point is that these phenomena and the deaths emerge in relation to each other. They make (and, sometimes, change) each other in their intra-actions and are therefore ontologically entangled. The AIDS deaths, for example, arguably helped to entrench the antagonistic relations between the South African government and local AIDS organisations, thus impeding action on HIV treatment and enabling more deaths from AIDS. The deaths are also likely to have confirmed the inadequacies of the public health system and Mbeki's HIV policy, deepening the public's lack of confidence in the already struggling public health sector (Harris et al. 2011 ) and quite possibly discouraging HIV-positive people from seeking care. In short, the high AIDS mortality rate under Mbeki is both materially shaped by and shapes these key political phenomena.
By pointing out some of the limitations of the government's focus on so-called social strategies to combat AIDS (poverty alleviation and behavioural change measures), I
am not suggesting that an exclusively biomedical response is the answer either. In order to gauge the effects of a predominantly medical approach, it is helpful to examine next TAC's approach to addressing HIV/AIDS in South Africa. might not experience AIDS-related illness or at least, it would not be as debilitating.
Entangled ontologies: poverty in the making of HIV/AIDS
Of the factors that could be said to cause Andile's illness, Geffen singles out the location of his shack in relation to the tap and toilet, describing it as a 'triangle of inconvenient town-planning' (27).
However, Andile's illness can also be seen as emerging in relation to a complex assemblage of phenomena that include, but are not limited to, the location of his shack. Some of these phenomena are mentioned in the extract above, and some can be inferred from the fuller account of Andile's story told earlier in Geffen's book. They include HIV, unemployment, malnutrition, the decision not to take ARVs, dense informal housing, the effects of vandalism in the township, poor municipal management and the location of flush toilets and clean water. In their intra-actions, these phenomena constitute Andile's AIDS-related illness and are themselves reconstituted. The dynamic process of intra-activity complicates assumptions about a neat causal relationship between the apparently discrete entities of AIDS and poverty.
It illuminates Andile's illness as embodying (rather than simply caused by) povertyrelated phenomena. So the diarrhoea Andile experiences can be understood not simply as the product of an AIDS-related opportunistic infection (although the infection and Andile's HIV status are important factors) but also as a product of the phenomenon of poverty. Thus, it is possible to see AIDS as a qualitatively different disease when it is materialised in poor, under-resourced settings than when it is materialised in comparatively affluent, well-resourced ones. This is not to suggest that poverty merely contributes to hastening the onset of AIDS or that it exacerbates its symptoms but rather that it is integral to the ontology of the disease in South Africa.
So for example, in its encounters with limited sanitation facilities, dense living conditions, unemployment, malnutrition and other poverty-related phenomena, HIV/AIDS materialises through preventable opportunistic infections such as diarrhoea. Although these infections are easily treated and not usually the source of prolonged illness, in cases such as Andile's, they materialise as severe, debilitating and potentially life-threatening illnesses. By extension, in poverty-stricken settings where ART is not available, the association between HIV and AIDS is reproduced. In the process, poverty itself is cemented, and the poverty-disease nexus is further reified: because of his illness, Andile is unlikely to be able to seek employment that would enable him to access the financial and medical resources necessary to regain his health and improve his socioeconomic circumstances. In other words, in cases such as Andile's, HIV embodies and helps to reproduce poverty in South Africa. By contrast, in well-resourced settings, the availability of ART has enabled HIV and AIDS to be decoupled, challenging the assumption of an ineluctable progression from HIV to AIDS. The key point here is that the materiality of HIV/AIDS (including its presumed 'progression') is not given in nature and immutable. Rather, it is socially constituted, emerging through social forces and processes, including those associated with poverty. To put this slightly differently, disease cannot be separated from its relational context; it is formed and reformed through it. In the context of South Africa, poverty, racial inequalities and other so-called structural phenomena can no longer be regarded as ontologically distinct entities; rather they are part of the politics that makes disease and that contributes to variations in its distribution and effects.
Conclusion
This paper has examined two conceptions of the relationship between HIV/AIDS and poverty, both of which, despite their differences, rely on the biological/social dualism: Against the debate's dualistic framing of biological and social models of disease causation, I have queried the assumption that the medical and the social are ontologically distinct categories and posited disease as a medico-social phenomenon.
Indeed the biological/social binary at the heart of these conceptions proves inadequate in the face of the disease's complexity: AIDS cannot be understood only as a syndrome caused by a virus (a biological object), nor merely as a symptom of social factors such as poverty, which appear resistant to change. By holding fast to the biological/social dualism and thus reiterating the enduring ontological distinction it presumes, these conceptions of disease preclude, or at least limit, the possibility of understanding HIV/AIDS as thoroughly biological and social, its materiality forged through the inextricable entanglements of biological and social forces. Within a conventional realist model, this materiality is ordinarily understood as developing 'naturally', and the substance of disease is taken to be the effect of a hypostatised biology. The new materialist approach I am elaborating seeks to denaturalise this understanding and rethink the ontological status of disease without installing it as either fixed and given in nature or the effect of social-cultural processes, which appear resistant to change. As previously noted, the conception of disease causation proposed here is also different to the syndemics theories developed in critical medical anthropology that seek to bridge biocultural methods and concepts by tracing connections between biological and social causes that contribute to disease epidemics.
As Weaver and Mendenhall explain, syndemics theories illuminate 'the interaction of social, psychological, and biological factors that contribute to illnesses across cultures and across time '(2013, 93) . While offering a valuable synthesis of biocultural and critical anthropological conceptions of disease, syndemics approaches nonetheless tend to treat social, cultural, psychological and biological factors as distinct. That is, these factors are seen as interacting to influence patterns of vulnerability to disease, but ultimately each factor still retains its separate existence, allowing its effects to be distinguished from other 'contextual' factors and from disease itself. By contrast, the relational conception I am proposing recognises the ontological inseparability of the biological and the social (and relatedly nature and culture) in producing disease. Or as Barad (2011) might put it in the terms of quantum physics, it conceives disease as a phenomenon composed of the quantum entanglements of biological, social, natural and cultural forces. On this rethinking, these forces and disease produce each other, even as each undergoes change.
Effective, nuanced HIV interventions depend on the ability to understand the biological dimensions of the disease (its presumed underlying nature) as inextricably entangled with the social, cultural and political realities through which it is materialised. Observing the social constructedness of disease is not to imply that disease has no biological reality. Neither is it to deny the real and damaging effects of disease. Rather, it is to draw attention to the (often overlooked) role of social forces in shaping the ontology of disease and its effects. As Singer puts it, in defending what she calls the social origins of disease: 'This is not a denial of the material reality of biology, nor of the real effects of pathogenic agents and other disease causing entities.
How we think about their health effects, how we group and label them, the meanings we invest in them, how we act on this construction (i.e. the making of disease) is not specified in biology. It is a cultural process' (Singer 2004, 13, original emphasis) .
The approach to disease described here invites the recognition that, in the context of South Africa, HIV/AIDS both embodies and helps to (re)produce poverty. I am proposing, in other words, an approach that attends to the ways in which HIV/AIDS and poverty intra-act to produce ontologies of the disease that are unique to South
Africa. This might involve, for example, the design of a treatment policy that aims not only to ensure the successful delivery of ART but also to redress the persistent social inequalities that shape the distribution, effects and, indeed, the materiality of HIV in South Africa. It could include provisions for some or all of the following:
 monitoring and addressing mismanagement in the public health system (Amado et al. 2012b );
 state-subsidised formal housing;
 a universal basic income grant; and  improving delivery of basic municipal services and infrastructure (Roux and Nyamukachi 2005) , particularly in informal housing settlements and rural areas.
It is encouraging to note that some policies and initiatives are already in place to address some of these issues. Perhaps most significantly South Africa's current National Strategic Plan for HIV includes a set of goals addressing the structural barriers to HIV prevention, care and treatment (Department of Health 2012) . One of these goals directly addresses the poverty-disease nexus by aiming to strengthen poverty reduction and food security programs. However, despite the NSP's laudable aim of addressing the poverty-HIV dynamic, it is noteworthy that the emphasis is very much on testing and treatment with 85% of the total budget allocated to these programs (Amado et al. 2012a) . In terms of the provision of public housing subsidies, the ANC government introduced housing subsidies for low-income households as part of its Reconstruction and Development Program (RDP), and by 2009, 75% of South African households were living in formal housing (Shapurjee and Charlton 2013) .
Notwithstanding the massive investment in housing and the delivery of almost three million houses since 1994, informal housing persists in some areas (Shapurjee and Charlton 2013) . In relation to the provision of universal basic income support, two South African activist groups, the Khayelitsha Progressive Youth Movement and the New Women's Movement, have held protests demanding a basic income grant (Shapurjee and Charlton 2013 ). Yet despite the backing of many civil society organisations and broad popular support (Harris et al. 2011) , the South African government has yet to propose basic income support measures. Finally, poor municipal service delivery is a persistent challenge facing the South African government, and service delivery protests and related efforts to improve the delivery basic municipal services are ongoing (Amado et al. 2012b ).
As mentioned, it is heartening to see that some measures are already in place to address the HIV-poverty nexus in South Africa but many challenges remain, not least the lack of basic income support for vulnerable households and mismanagement in the public health system that undermines the reliable provision of ART (Bateman 2013) . In light of these ongoing challenges and the enduring association of HIV/AIDS and poverty, the policy suggestions above are worth considering. Moreover, while I acknowledge the challenge of affording all the measures proposed here, it is important to stress that pursuing even just one or two of them would change other domains too.
If we understand objects as multiply co-constituted phenomena, whatever investments are made on one phenomenon (here HIV/AIDS) will extend to others. That is, the effects of particular responses to disease would be more far-reaching than one can anticipate because HIV/AIDS is, as we have seen, always already entangled with other social problems such as poverty, unemployment, material disadvantage and an uneven distribution of healthcare. It is this insight that separates the measures I am suggesting from those that others, working within a conventional realist approach, have suggested.
Effective disease interventions also depend on a willingness to move beyond the prevailing view of disease as a singular, stable object and understand it instead as 'more than one and less than many'-as multiple, materially different enactments that somehow hold together (Mol 2002, 5) . As Mol's work amply demonstrates, disease is not a pre-formed, fixed object that precedes human action; it is a labile phenomenon, closely connected to poverty in South Africa (Department of Health 2012) . Read together, these observations, which are based on national epidemiological data, would seem to support Geffen's claim that many poor people continue to from AIDS in South Africa, even in the post-treatment era.
